Accumulating evidence indicates an impact of childhood adversities on the severity and course of mental disorders, whereas this impact on psychotic disorders remains to be specified. Effects of childhood adversities on comorbidity, on symptom severity of the Positive and Negative Syndrome Scale and global functioning across four months (upon admission, 1 and 4 months after initial assessment), as well as the course of illness (measured by the remission rate, number of re-hospitalizations and dropout rate) were evaluated in 62 inpatients with psychotic spectrum disorders. Adverse experiences (of at least 1 type) were reported by 73% of patients. Patients with higher overall level of childhood adversities (n ¼ 33) exhibited more co-morbid disorders, especially alcohol/substance abuse and dependency, and higher dropout rates than patients with a lower levels of adverse experiences (n ¼29), together with higher levels of positive symptoms and symptoms of excitement and disorganization. Emotional and physical neglect were particularly related to symptom severity. Results suggest that psychological stress in childhood affects the symptom severity and, additionally, a more unfavorable course of disorder in patients diagnosed with psychoses. This impact calls for its consideration in diagnostic assessment and psychiatric care.
Introduction
In the complex gene-environment interaction determining mental disorders (Rutter et al., 2006) , environmental stress early in life (including psychological stress and adversities in childhood) is considered a factor that modifies the development of psychopathology (Morgan and Fisher, 2007; Read et al., 2008; van Os et al., 2010; Teicher and Samson, 2013; Schmitt et al., 2014) . Supporting evidence has related psychological stress and childhood adversities to a higher risk for mental disorders, to more severe psychopathology and to a poorer course of illness (meta-analysis and reviews: Zanarini et al., 2006; Daruy-Filho et al., 2011; Nanni et al., 2012; Maniglio, 2013) . For instance, patients with major depression and higher levels of childhood abuse and maltreatment exhibit an earlier onset of illness (Bernet and Stein, 1999; Widom et al., 2007) , more complex and severe psychopathology including psychotic features (Gaudiano and Zimmerman, 2010) , lower remission rates (Enns and Cox, 2005) or longer time to remission (Miniati et al., 2010) . For patients diagnosed with bipolar disorder, a relationship between exposure to childhood sexual abuse with more comorbid alcohol and substance abuse/dependency (e.g., Brown et al., 2005; Teicher and Samson, 2013) , a younger age at the onset of disease (Leverich et al., 2002) , higher rates of rapid cycling and suicide attempts (e.g., Garno et al., 2005; Tunnard et al., 2014) , more severe psychotic symptoms (Hammersley et al., 2003) and lower rates of remission (Neria et al., 2005) have been reported.
For psychotic disorders, evidence validates the genetic and neurobiological contributions to psychopathology (e.g. Schizophrenia Psychiatric GWAS Consortium, 2011; Svrakic et al., 2013; Graux et al., 2014) , while the modulating role of childhood adversities seems less clear. Early-life stress is thought to influence neuronal development (Andersen et al., 2008; Murgatroyd et al., 2009 ) and neuroendocrine response (Heim et al., 2000) as well as epigenetic imprinting (Peedicayil 2011; Shonkoff et al., 2012; Svrakic et al., 2013) , thereby interacting in a complex manner with genetic and epigenetic factors.
A diagnosis of schizophrenia spectrum disorder is related to a heterogeneous and dynamic symptom profile, and is often associated with chronic courses. Evidence of the impact of childhood adversities on the severity and course of psychotic disorder, as aimed for in the present study, should help to understand the impact of environmental factors in the complex gene-environment interaction, and should inform prognoses and the adjustment of therapeutic Contents lists available at ScienceDirect journal homepage: www.elsevier.com/locate/psychres strategies to prevent unfavorable, chronic courses. In patients with psychotic disorders, evidence has linked childhood adversities to more severe psychopathology: psychotic patients exhibit more complex symptoms, including suicidality (see also Roy, 2005; Álvarez et al., 2011) , self-mutilation, higher symptom severity and more comorbid disorders -in particular, alcohol/substance abuse (Compton et al., 2009; Conus et al., 2010) . Childhood adversities affect the course of illness, as evident in a younger age of onset (Goff et al., 1991; Aas et al., 2011; Álvarez et al., 2011) . Malla et al. (1990) showed that relapses were associated with proximal life events in schizophrenia. In first-episode patients, lower treatment compliance was associated with childhood trauma (Lysaker et al., 2005 , for compliance in vocational training, Lecomte et al., 2008; Conus et al., 2010) . Lysaker et al. (2011) reported an impact of childhood sexual abuse on metacognitive capacity. A history of adversities has been shown to vary with poorer social functioning and social withdrawal (Schenkel et al., 2005; Steinert et al., 2006) , insecure attachment style (Gumley et al., 2014) , with more severe cognitive impairments and functional disability (Compton et al., 2009) .
Many of these studies focused on the number of childhood adversities or on traumatic experiences (such as sexual or physical abuse) in particular. Indeed, the overall stress load and the exposure to multiple types of maltreatment affect the severity of various mental disorders following a dose-response function in patients with posttraumatic stress disorder, depression and borderline personality disorder (Neuner et al., 2004; Weber et al., 2008; Pietrek et al., 2013) . With the assessment of different types of childhood adversities and their effects on measures of severity and course of the disorder in a sample of patients diagnosed with psychotic spectrum disorders, the present study sought to clarify the impact of childhood adversities on the course of psychotic psychopathology. The profile of ten distinct adversities experienced in childhood and adolescence (up to age 18) was described in order to examine the importance of dose effect versus specific effects, and the explained variance by distinct types of experience. Severity of illness and course were quantified by the number of current comorbid psychiatric diagnoses, symptomatic remission, re-hospitalization and dropout rate as well as the shortterm course across a four-month observation period of symptom severities and global level of functioning.
Methods

Participants, setting and procedure
Sixty-two patients (n¼ 19 female, age M ¼32.2 S.D. ¼10.3 years) with a primary diagnosis of psychotic spectrum disorder (International Classification of Mental and Behavioral Disorders Tenth Version (ICD-10): F20-F29, World Health Organization, 1992) were recruited from the inpatient pool at the local Center for Psychiatry (see Table 1 for demographic data). Patients met criteria of a diagnosis of schizophrenia F20 (77.4%), 16.1% a diagnosis of schizoaffective disorder, and 4.8% of acute polymorphic psychotic disorder. Forty-one percent of the sample was admitted for diagnosis and treatment of psychoses for the first time, 59% was chronically ill. Symptom severity and global level of functioning were assessed across a fourmonth period starting at admission. Patients received routine care including maintenance neuroleptic medication, group therapy, physical exercise and adjunct cognitive behavioral psychotherapy if needed. Data assessment (see below) took place in the post-acute phase. Prior to assessment, each participant was informed about the aim and procedure of the study and provided written informed consent. The responsible psychologist or the psychiatrists in charge verified that the patient sufficiently improved to provide informed consent and participate in data assessment. The study was reviewed and approved by the Institutional Review Board (Ethics Committee) of the University of Konstanz.
Measures and instruments
Childhood adversities were screened by the Maltreatment and Abuse Chronology of Exposure (MACE) scale administered as an interview (Isele et al., 2014; Teicher and Parigger, 2011) . The MACE scale captures the exposure to ten types of adversity during childhood, up to age 18: parental physical and verbal abuse, parental non-verbal emotional abuse, familial and non-familial sexual abuse, witnessed physical violence towards parents, witnessing violence towards siblings, peer emotional and peer physical violence, emotional and physical neglect). Good psychometric properties of the MACE scale are documented by test-retest reliability, r ¼0.91, n¼ 75 at 10 weeks, and correlation coefficients of r¼ 0.75 with the Childhood Trauma Questionnaire (Wingenfeld et al., 2010) in a German validation sample (Isele et al., 2014) . The MACE MULTI score indicates the number of different types of childhood adversities that reached the defined severity, ranging from 0 to 10. The MACE SUM score indicates the overall severity of exposure to childhood adversities, ranging from 0 ("no childhood adversities at all") to 100 ("reporting maximal exposure to all types of childhood adversities"). Using a median split of the MACE MULTI score (Mdn ¼2), patients of the present sample were assigned to a group with lower level of childhood adversities (0 or 1 types) or higher level of childhood adversities (2 or more types).
Symptom severity was evaluated three times -upon admission as well as one and four months after the initial assessment -using the Positive and Negative Syndrome Scale (PANSS; Kay et al., 1987) . The 30-item expert rating assesses Table 1 Demographic data, childhood adversities, comorbidity and course of illness for the group with low and high childhood adversities.
Low childhood adversities (n¼ 29)
High childhood adversities (n¼ 33) 
, absolute number of respondents (n), t-tests were used for continuous variables and χ² tests were applied for nominal/binary variables; international classification of mental and behavioral disorders tenth version (ICD-10) chapter F. a The total number and percentage include study completers (n¼28 patients of the low childhood adversity group and n¼ 23 of the high childhood adversity group).
symptoms of schizophrenia including positive, negative and global psychopathology. Based on information reported by the patient, direct observations and observations made by health care staff or family members, the responsible psychologist/psychiatrist rated the severity of each item for the past seven days on a scale of 1 (absent), 2 (minimal), 3 (mild), 4 (moderate), 5 (moderate to severe), 6 (severe), to 7 (extreme). Good inter-rater reliability and a high concurrent validity are reported for the PANSS (Peralta and Cuesta, 1994) . The present analyses measured symptom severity on five dimensions, following the five-factor structure of the PANSS (including symptoms of positive, negative, disorganization, excitement and emotional distress; van der Gaag et al., 2006) . In addition, the global level of functioning estimated with the Global Assessment of Functioning (GAF; American Psychiatric Association, 2000) was evaluated three times across the four-month period to depict the severity of illness.
In addition to symptom severity, the number of comorbid Axis I Diagnoses served as an index of severity of disorder. Moreover, measures of the course of illness were symptomatic remission, defined with a maintaining period of three months using stringent criteria proposed by Andreasen et al. (2005) , the rate of rehospitalization obtained from the medical record documentation, and dropout, defined as non-compliance for follow-up assessments. While PANSS symptoms and GAF scores were assessed three times across the four-month period, all other measures were obtained once, independent of interview and ratings.
Statistical analysis
Analyses were performed using R version 2.15.1 and SPSS 20.0. The relationship between childhood adversities and symptom severity (PANSS dimensions as well as global functioning were evaluated in separate repeated-measure ANOVAs, with the between-subject factor group (comparing patients with low, i.e. 0-1 type of adversity according to MACE MULTI, versus high levels, i.e., 2 or more types of childhood adversities) and the within-subject factor time (at admission, 1 month and 4 months follow-up). For the PANSS positive symptom scale, Mauchly's test indicated that the assumption of sphericity had been violated for the main effect of trial repetition, χ² (2) ¼ 6.79, p¼ 0.034. Degrees of freedom were therefore corrected using Greenhouse-Geisser estimates of sphericity, ε¼0.88. Group differences of course measures (remission, relapse and dropout rate) were evaluated using chisquare χ²-tests.
The independent impact of the ten types of adversities (MACE SUM score) on the severity of PANSS symptoms was evaluated using random forest regression. The sum scores per type of childhood adversity were entered into a conditional model for predicting the symptom levels. A variant of Breiman's approach was applied and generated 500 conditional trees using three variables randomly selected at each node ('cforest' in R package party). R 2 was calculated by the difference of the predicted model and data. Point-biseral correlation with MACE SUM score and course measures (status of remission, rehospitalization as well as drop out), partialing out the overall PANSS symptom severity served to evaluate relationships between adverse experiences and illness factors (severity vs. course).
Results
Prevalence of childhood adversities
Seventy-three percent of the sample reported at least one type of childhood adversity. Nineteen percent fulfilled the criteria for one type of childhood adversity, and about half of the sample (53%) reported at least two different types of childhood adversities. The prevalence per type of adversity was (Fig. 1a) peer physical violence (48%), parental verbal abuse (27%), emotional neglect (24%) and emotional violence through peers (23%), parental non-verbal emotional abuse (21%), sexual abuse (21%), parental physical abuse (21%), witnessing violence towards siblings (16%), witnessed physical violence towards parents (13%) and physical neglect (7%). Peer emotional violence was particularly reported by male (33%), but not by female patients (0%, χ² (1, 62) ¼ 7.99, p ¼0.003), whereas female patients reported more sexual abuse (42%) than male patients (13%, χ² (1, 62) ¼7.39, p ¼ 0.015). The opposite relationship was found for parental physical abuse (39% male versus 5% female patients, χ² (1, 62) ¼4.08, p ¼0.050).
Comorbidity
One of the 29 patients reporting a low level of childhood adversities fulfilled the criteria for alcohol dependency as the only comorbid diagnosis. In contrast, 12 of 33 patients with a high level of childhood adversities met criteria for substance abuse disorders (ICD-10: F10-F19), and 4 patients were diagnosed with posttraumatic stress disorder, (χ² (1, 62) ¼15.73, p o0.001, see Table 1 ). While the severity of positive symptoms decreased over time in both groups (F (1.77, 86.58) ¼ 5.76, p¼0.006, η 2 ¼0.11), the more pronounced and prevailing decrease in patients with a low level of childhood adversities shown in Fig. 2 Fig. 2 ).
Impact of types of childhood adversities
Forest regression explained symptom severity for all five PANSS dimensions from the MACE SUM scores (sum scores of the ten MACE subscales): for positive symptoms overall stress load accounted for 20% of symptom severity at admission, 14% at one month and 15% at the four-month follow-up; variations in negative symptom severity were explained by 11% at admission, 5% at one month, and 13% at four months after admission; 16% of disorganization symptoms were explained at admission, 10% at one month and 20% at four months after admission; for the severity of emotional distress shared variance was 17% at admission, and 8% as well as 13% at follow-up assessments; finally, the MACE SUM of each type of childhood adversity shared 22% of its variation with symptoms of excitement at first admission, 14% at the one-month follow-up and 11% at the four-month follow-up. Predictive models derived from the analysis indicated the impact of different types of childhood adversities on symptom severity, in particular emotional neglect and physical neglect. The analysis indicated the strongest impact of emotional neglect on all five PANSS dimensions at admission. At the one month follow-up, emotional neglect predicted positive symptoms. At the four month follow-up, emotional neglect proved important for positive, negative and disorganized symptoms. In addition, physical neglect influenced positive and disorganized symptoms as well as excitement and emotional distress at admission, one and four months after first admission (for further specific effects on the PANSS dimensions compare relative importance in Table 3 with the highest value being the most important, and the second as the second most important predictor etc.).
Course of illness
Symptom remission occurred in 39% of the sample with a low level and 26% with a high level of childhood adversities (χ² (1, 51) ¼0.99, p ¼0.381). Yet, the odd ratio of non-remission was 1.83 times higher in the group with a high level relative to a low level of adversities. Relapse rate during the four-month period as measured by the rate of rehospitalization did not differ between patients with a low level (n ¼ 4, 14%) and patients with a high level (n ¼10, 30%) of childhood adversities (χ² (1, 62) ¼ 2.41, p ¼0.141).
Ten patients with a high level of childhood adversities dropped out before the final assessment (30%), in contrast to one patient in the group with a low level of childhood adversities (3%; χ² (1, 62) ¼7.63, p ¼0.007). The odd ratio of for dropout was 7.48 times higher in the former compared to the latter group (Table 1) .
Severity of illness versus course of illness
The remission status (1 ¼obtained remission, 0 ¼no remission) remained unaffected by the severity of childhood adversities when partialling out the overall symptom severity at admission (pr pb ¼ À0.10, p¼ 0.489). However, rehospitalization within the period of observation (1 ¼yes, 0 ¼no) was related to more severe childhood adversities independent of PANSS sum score at admission (pr pb ¼0.29, p ¼0.041). After controlling for the PANSS sum score at admission, the partial point-biseral correlation remained significant between the overall severity of childhood adversities and the drop-out status (1 ¼drop out, 0 ¼ no drop out), pr pb ¼0.34, p ¼0.007.
Discussion
More detailed knowledge about the influence of adverse experiences including their amount and type of adversity on the severity and course of psychotic psychopathology should help to specify the role of childhood adversities (as an environmental factor) in the complex interaction of genetic and environmental factors that determine psychotic illness. With this purpose, the present study screened different types of childhood adversities within one sample of psychotic patients and examined effects on different measures of severity and course of disorder.
The present results confirmed findings (e.g., Mueser et al., 2002) of high childhood stress load in psychotic patients. A prevalence of 4 70% of at least one type of adversity exceeds the prevalence reported in healthy populations (e.g., o 50%; Cuijpers et al., 2011) . A more detailed description of types of stress verified the prominence of peer physical and emotional violence as well as parental verbal abuse and emotional neglect. A high amount of adverse experiences varied with indices of the severity of illness such as comorbid diagnoses, more severe positive symptoms, disorganization as well as excitement symptoms prevailing beyond the treatment and follow-up period, and a high dropout rate. Comparable with a review of comorbidity in schizophrenia, substance abuse comorbidity predominated in the present study (Buckley et al., 2009 ). In particular, the group with more childhood adversities showed high rates of alcohol/substance abuse or addiction, corresponding with previous reports (Leverich et al., 2002; Scheller-Gilkey et al., 2004; Garno et al., 2005; Romero et al., 2009; Conus et al., 2010) . Following Khantzian (1997) , comorbidity with alcohol or substance abuse disorders may indicate that childhood adversities promote a stress-sensitive phenotype that responds to stress and negative states in adulthood (emotions, daily life stressors, managing illness) with alcohol/drug abuse as avoidance or self-medication.
Besides the comorbidity effect, a detailed pattern of relationships suggests a multifaceted impact of childhood adversities on the severity of psychotic psychopathology. Overall symptom severity as well as positive, disorganization and excitement symptoms were more prominent in patients with high compared to patients with low levels of childhood adversities, and the former group still showed these high symptom levels four months after the initial assessment. Despite overall symptom improvement, the short-term course suggests an ongoing impact of earlylife stress on symptom severity, thereby adding to previous reports (e.g., Garno et al., 2005) . Thus, present result document a doseeffect, but also draw attention to specific deleterious effects of types of childhood adversities.
In addition to the overall amount of adverse childhood experiences, forest regression indicated an independent impact of specific types of childhood adversities on the severity of symptoms -particularly emotional and physical neglect, sexual abuse and peer verbal violence. Specific relationships confirm previous results, for instance, of an impact of sexual abuse on positive symptoms (e.g., Ross et al., 1994; Read et al., 2003; Whitfield et al., 2005) , or of emotional neglect on psychotic symptoms (Colins et al., 2009) . In contrast to previous results, physical abuse did not explain symptom levels in the present sample (Shevlin et al., 2007; Fisher et al., 2010) . In addition to the effects of symptom severity, a high amount of childhood adversities contributed to higher dropout rates and higher rates of rehospitalization. We can only speculate about the reasons patients may have had for dropping out of follow-up assessment; for instance, as a consequence of symptom exacerbation or other ongoing characteristics related to childhood adversities, such as an insecure attachment style associated with mistrusting beliefs about others, including mental health professionals (Gumley et al., 2014) , or maladaptive 'avoidance coping' style (Tait et al., 2004) . Low compliance and treatment adherence has been associated with childhood trauma (Lecomte et al., 2008; Conus et al., 2010; Lysaker et al., 2005) . A plausible mediation of relationship by symptom severity and level of functioning remains to be specified: In the present sample, childhood adversities varied with lasting symptom severity and with more dropouts. However, a causal link, whether patients dropped out from follow-up assessment as a consequence of symptom exacerbation, or whether both measures of severity of illness are independently influenced by childhood adversities, cannot be concluded.
Not all measures selected to describe the severity and course of illness were modified by the amount of adversities experienced early in life. Neither relapse nor symptom remission differed between patients with high and low overall childhood stress loads. This may indicate a stronger influence of disorder-specific pathophysiology (such as the genetic contribution, progressive gray matter loss, progressive cognitive decline, neuronal pathology) on the course of psychopathology, to which environmental influences such as childhood adversities add. Still, the relationship of a high level of childhood adversities and some indices of a more severe course of illness suggest that factors of pathophysiology and early-life stress accumulate or interact in their impact on psychopathology, which cannot be compensated insufficiently via treatment. More work is needed to further unravel the complex interaction of these influences in the prediction of the course of psychopathology.
Limitations of the present study have to be noted: The described relationships between childhood adversities and measures of the severity of illness and its course do not inform causal links or the nature of the impact. Moreover, if early-life stress triggers a string of biological and social consequences that dynamically unfold and interact with factors of illness in a complex manner, long-term manifestations of the impact of childhood adversities that differ from the short-term manifestations described in the present study have to be assumed. Though hampered by drop-outs, a longitudinal assessment including longer follow-up periods is needed for modeling the impact of childhood adversities on the course of illness. Finally, the assessment of childhood adversities was retrospective and reliance on those reports are discussed for patients with severe mental illness, and severely handicapped inpatients in particular (Lieberman et al., 1995; Conus et al., 2010) . Although previous studies provided evidence for sufficient test-retest reliability in patients with severe mental illness (Meyer et al., 1996; Goodman et al., 1999) , an impact of state at the time of assessment cannot be ruled out.
Still, present results emphasize the impact of childhood adversities sufficiently to call for its consideration in diagnostic assessment and treatment. For instance, patients with a dual diagnosis, especially dependency on alcohol or other substances, could benefit from programs that integrate childhood experiences. Studies suggest that patients with adverse childhood experiences benefit from additional cognitive behavioral therapy (Nemeroff et al., 2003; Bulmash et al., 2009; Lewis et al., 2010) . As shown for treatment of chronic depression integration of childhood adversities in treatment strategies should improve outcomes of schizophrenia patients with high levels of early life stress (McCullough, 2003) . Note. Variable importance. Non-predictive values are suppressed. Direction of association ("+" for positive association and "-" for negative associations). PANSS = Positive and Negative Syndrome Scale.
